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burgh, S. C.; 26° at Hohenwald, Nunnelly, and Riddlet-on,%on the 27th; in New Mexico as far south as Fort Stanton on

Tenn.; 24° at Hartley, Tex.; 22° at Beaver, Utah; zero at
Weatherford Centre, Vt.; 26°at Lexington, Va.; 22°at Seven
Pines, W. Va.; 11° at Wausan, Wis., and Camp Pilot Butte,
Wyo. At the following named Signal Service stations the
temperature was as low or lower than previously reported for
October: Portland, Me., eighteen years record, 26°, 2° below
minimum of 1886; Fort Smith, Ark., eight years record, 31°,
the same as minimum of 1886; Brownsville, Tex., fourteen
years record, 49°, the same as minimum of 1879; Oswego, N.
Y., nineteen years record, 24°, the same as minimum of 1887
Lava, N. Mex., five years record, 28°, the same as minimum
of 1888; Fort McDowell, Ariz., six years record, 38°, the same
as minimum of 1886. The lowest temperature previously re-
ported for October was generally noted in the east Gulf states,
Ohio Valley and Tennessee, upper and lower lake regions,
upper Mississippi and Missouri valleys, extreme northwest,
southeastern slope of the Rocky Mountains, and northern pla-
teau region in 1887, in the southern plateau region in 1880,
and on the middle Pacific coast in 1881. In distriets other
than those named the periods of occurrence were irregular.

LIMITS OF FREEZING WEATHER.

The southern and western limits of freezing weather are
shown on chartiv by a line traced from the south coast of New
England southwestward to central Tennessee, thence north-
westward to south-central Illinois, thence west-southwest to
extreme southwestern New Mexico, thence northwestward to
west-central Oregon, whence it curves eastward over the val-
ley of the Columbia River, and thence northwestward to
Puget Sound.

RANGES OF TEMPERATURE.

The greatest and least daily ranges of temperature at regular
stations of the Signal Service are given in the table of mis-
cellaneous meteorological data. The greatest monthly ranges
oceurred from Indian Territory northward over the Valley
of the Red River of the North, in the upper Missouri valley,
and over portions of the middle and southern plateau region,
where they were more than 60°, whence they decreased east-
ward to less than 30° on the New England coast, southeast-
ward to less than 30° on the Gulf coast, southwestward to less
than 30° on the extreme south Pacitic coast, and westward to
20° on the extreme north Pacific coast.

The following are some of the extreme monthly ranges:

Greatest, ‘ Least.

o i

Tatoosh Island, Wash ...,
Key West, Fla...,........
Nantucket, Mass .,.
San Diego, Cal ............
Galveston, Tex

Fort Buford, Dak
Dodge City, Kans
Taylor's Ranch, Utah .,
Fort Assinniboine, Mont....
8aint Vincent, Minn

74:0
vess 66.0
. 65.0"
68.0 |
68.0 .

................. . DR PR R PR PR

FROST.

Heavy frost, damaging vegetation, was reported as far south
as University, Miss., Raleigh, Mount Pleasant,.and Monroe,
N. C., and Statesburgh, S. O. on the 8th, and at Ashwood,
Tenn., and Double Springs, Ala., on the 31st. Light frost
was reported in extreme south-central Georgia on the 8th,
9th, and 15th; in extreme southern Alabama and Mississippi
on the 8th; in extreme southern Louisiana on the 27th and
28th; in central Texas as far south as the thirtieth parallel

the 18th and 23d, and Lava on the 30th; in Arizona as far
south as Tucson on the 30th and 31st; in California as far south
as Jolon on the 9th, and Keeler on the 26th; at Roscburgh,
Oregon, on the 15th; in extreme south-central Oregon on the
12th, 28th, and 31st; in western Oregon generally on the 15th;
and in northwestern Washington on the 15th and 16th. The
occurrence of killing frost in the south Atlantic states was
about one week earlier, and in northern Mississippi about two
weeks earlier than the average date of first killing frost in
those regions, while in northern Alabama and Tennessee it
was seasonable, Compared with September, 1889, the south-
ern limit of frost for the current month has extended south-
ward nearly ten degrees on the Atlantic coast; from three to
ten degrees in the east Gulf states and the Mississippi Valley;
about two degrees in central Texas; remained about the same
in New Mexico; about two degrees in Arizona; and about five
degrees on the Pacific coast.

" Tor October, 1889, frost was reported south of the fortieth
parallel, and in the Pacific coast states, as follows: it was re-
ported in the greatest number of states and territories, twenty-
three, on the 9th and 16th; in twenty on the 8th and 17th; in
seventeen on the 15th, 28th, and 29th; in sixteen on the 7th;
in from nine to fifteen, mcluswp, on the 3d, 5th, 6th, 10th,
14th, 18th, 19th, 23d to 27th, inclusive, 30th and 3lst; in
eight on the 11th and 20th; in from two to seven, inclusive,
on the 1st, 2d, 4th, 12th, 13th, 21st, and 22d. There were no
dates for which frost was not reported in two or more states or
territories south of the fortieth parallel or on the Pacific coast.

Frost was repocted on the greatest number of dates, twenty-
six, in Pennsylvauia; on twenty-three in Illinois and Ohio;
nineteen in Nevada and Tennessee; eighteen in Indiana and
Missouri; seventeen in Utah and West Virginia; from ten to
fifteen, inclusive, in Alabama, Arizona, Colorado, Georgia,
Kansas, Kentucky, Maryland, New Mexico, North Carolina,
South Carolina, and Virginia; nine in Louisiana and Missis-
sippi; seven in New Jersey; and from two to six, inclusive, in
Arkansas, California, Delaware, District of Columbia, Indian
Territory, Texas, and Washington. There were no states or
territories south of the fortieth parallel or on the Pacific coast,
except Florida, in which {rost was not reported on two or more
dates. ,

TEMPERATURE OF WATER.

The following table shows the maximum, minimum, and
mean water temperature as observed at the harbors of the
several stations; the monthly range of water temperature;
and the mean temperature of the air for October, 1889 :

Temperature at bottom. Mean tem-
perature
Stations. bl of air at
M, in. Monthly the sta-
ax Min Range. mean. tion.
© ) ° © °
Boston, MaSS . veerererssecoosnacseres 57.0 48.0 9.0 51.3 485
Canby, Fort, Wash.... 60.5 |  55.3 5.2 56.9 56:3
Cedar Keoys, Fla ... 84.3 | 6I.0 23.3 74-4 68.8
Charleston, 8. C. 76.9 64.0 12.9 69.9 64.7
Eastport, Me ... 52.2 | 48.7 35 50.5. 458
Galveston, Tex ., 77.0 70.0 7.0 73.6 72-2
Key West, Fla.,, 84.9 | 74.0 10.9 79:7 76.8
Nantucket, Mass. .. 63.0| 48.5 14.5 55.7 52.0
New York, N. Y.... 6.9 | 458 16.1 53.9 52.0
Portland, Oregon .......ccoe vioaunsses 63-9 54.0 9.9 7.5 572

;
|
i
l

PRECIPITATION (expressed in inches and hundredths).

The distribution of precipitation over the United Statesand |ical districts in the columns for precipitation and departure
Canada for October, 1889, as determined from the reports of|from the normal show, respectively, the averages for the sev-

nearly 2,000 stations, is exhibited on chartiii.

In the table of | eral districts. The normal for any district may be found by

miscellaneous meteorological data the total precipitation and|adding the departure to the current mean when the precipita-
the departure from the normal are given for each Signal Ser- | tion is below the normal and subtracting when above.

vice station. The figures opposite the names of the geograph-

The heaviest rainfall of the month fell in north-central Cali-
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fornia,in Siskiyou and Shasta counties, where, within a limited
area, 1t exceeded twenty-five inches, the greatest amount,
28.57 inches, being reported at Sims, Shasta Co. The rainfall
on the Pacific coast exceeded ten inches along the immediate
coast of Oregon, and from the California coast north of the
mouth of the Klamath River southeastward over California to
about the thirty-ninth parallel ; it also amounted to ten inches
on the California coast between the thirty-fourth and thirty-
fifth parallels. In the plateaun regions the precipitation was
heaviest in north-central Utah, where it exceeded three inches,
and least over southeastern California and southwestern
Arizona, where it was generally below one-half inch. On the
eastern slope of the Rocky Mountains the precipitation exceeded
four inches in western Indian Territory, and in extreme sounth-
eastern Wyomiug, while within an area extending from north-
central Montana northward into the British Possessions no
precipitation was reported. In the central valleys the precipi-
tation equalled or exceeded six inches in northeastern Missouri
and central Kaunsas, and no precipitation was reported in
areas in western Dakota, west-central and south-central Minne-
sota, central Texas, and extreme southern Mississippi and
Louisiana. East of the Mississippi the precipitation ex-
ceeded six inches in south-central New Eungland, on the
extreme southeast New England coast, and along the Virginia
and Maryland coasts; at Fagle’s Mere, Pa., 8.61 inches were
reported. In an area in south-central Georgia no rain fell,
while at a majority of lake stations in Wisconsin and Minne-
sota, in the lower Mississippi valley, eastern Texas, central
and west-central Florida less than one-half inch of precipitation
was reported. The following is the greatest and least precipi-
tation, respectively, reported in the several states and terri-
tories: Alabama, 2.30 at Eufaula; 0.03 at Bermuda. Arizona,
2.97 at Tip Top; trace at Saint Jobn’s. Arkansas, 5.19 at
Ozone; 0.09 at Devall’s Bluff. California, 28.57 at Sims; 0.15
at Salton. Colorado, 5.50 at Eagle Farm; trace at Gunnison.
Counecticut, 6.56 at Uneasville; 3.55 at Falls Village. Dakota,
1.72 at Spearfish, 0.00 at Wahpeton and Fort A. Lincoln.
Florida, 3.16 at Key West; 0.00 at Live Oak. Georgia, 3.12
at Forsyth; 0.00 at several south-central stations. Idaho,1.84
at Soda Springs; 0.74 at Kootenai. Illinois, 4.63 at Beards-
town; 0.14 at Warsaw, Indiana, 3.30 at Rockville; 0.55 at
Cannelton. Indian Territory, 5.58 at Fort Supply; 0.93 at
Eufaula. Iowa, 2.88 at Keokuk; 0.00 at Eagle Grove. Kan-
sas, 6.75 at Dorrance; 0.02 at Mankato. Kentucky, 5.10 at
South Jforks; 0.72 at Paducah. Louisiana, 1.50 at Delhi;

0.00 at several southern stations. Maine, 5.86 at Bar Harbor; |.

1.59 at Farmington. Maryland, 6.25 at Jewell; 2.31 at Cum-
berland. Massachusetts, 6.21 at Monson; 2.95 at Williams-
town. Michigan, 2.35 at Berrien Springs; 0.20 at North
Aurelius. Minnesota, 0.34 at Leech Lake and Duluth; 0.00
at several west-central and extreme south-central stations.
Mississippi, 0.70 at Agricultural College; 0.00 at several ex-
treme southern stations. Missouri, 6.03 at Wither’s Mills; 0.73
at Harrisonville. Montana, 1.27 at Fort Missoula; 0.00 at
Fort Shaw. Nebraska, 2.14 at Falls City; trace at Weeping
Water. Nevada,2.41 at Palisade; 0.13 at Wells. New Hamp-
shire, 5.51 at North Chesterfield; 2.96 at Stratford. New Jer-
sey, 5.03 at Tom’s River and Hopewell; 1.18 at Valley., New
Mexico, 2.55 at Roswell; 0.20 at Coolidge. New York, 5.09
at Boyd’s Corners; 0.97 at Schenectady. North Carolina, 4.98
at Southport; 0.45 at Franklin. Ohio, 3.71 at Hanging Rock;
0.50 at Wapakoneta. Oregon, 14.80 at Ellensburgh; 0.80 at
Jordan Valley. Ponnsylvania, 8.61 at Eagle’s Mere; 1.88
at Newcastle. Rhode Island, 5.23 at Narragansett Pier;
3.02 at Kingston. South Carolina, 3.91 at Kirkwood; 0.10
at Port Royal. Tennessee, 2.33 at Charleston; trace at
Bolivar. Texas, 4.85 at Hartley; 0.00 at several east-
central stations. Utah, 3.85 at Salt Lake Oity; trace at
Ogden. Vermont, 4.75 at Hartland; 2.90 at Strafford. Vir-
ginia, 8.17 at Smithfield; 1.69 at Abingdon. Washington,
8.08 at Fort Canby; 0.70 at Fort Walla Walla. West Vir-
ginia, 4.54 at Buckhannon; 1.34 at Hinton. Wisconsin, 1.16

at Lincolp; 0.00 at Greenwood and Neillsville. Wyoming,
4.80 at Fort D. A. Russell; 0.32 at Wheatland.

The precipitation for October, 1889, was generally below the
normal in the central valleys, the Lake region, the south At-
lantic and Gulf states, over the northeastern siope of the
Rocky Mountains, the northern part of the northern plateau
region, and the extreme eastern parts of the middle and south-
ern plateau regions, and in the British Possessions from the
Saint Lawrence Valley to Vancouver Island. The precipita-
tion was generally in excess of the average for the month in
New Eungland and the widdie Atlantic states, the middle,
eastern, and southeastern slopes of the Rocky Mountains, the
plateau regions, and on the Pacific coast. The greatest de-
partures below the normal precipitation occurred on the west
Gulf coast, where they exceeded five inches, and the most
marked excesses in precipitation were reported on the middle
and south Pacific coasts, where between the thirty-fourth and
forty-first parallels they were more than six inches, and where
in the Sacramento Valley they were more than seven inches.
Considered by districts the average percentages of the nor-
mal precipitation in districts where the precipitation was de-
ficient were about as follows: In the south Atlantic states, 54
per cent.; in the Florida Peninsula, 55 per cent.; east Gulf
states, 30 per cent.; west Gulf states, 28 per cent.; Rio Grande
Valley, 22 per cent.; Ohio Valley and Tennessee, 55 per cent.;
lower 1ake region, 73 per cent.; upper lake region, 30 per ceut.;
extreme northwest, 6 per cent.; upper Mississippi valley, 46
per cent.; Missouri Valley, 47 per cent., northeastern slope
of the Rocky Mountains, 62 per cent.; southeastern slope of
the Rocky Mountains, 75 per cent. In districts where the
precipitation was in excess the percentages ot the normal were
about as follows: New England, 106 per cent.; middle Atlan-
tic states, 143 per cent.; middle-eastern slope of the Rocky
Mouutains, 202 per cent.; southern plateau region, 107 per
cent.; middle plateau region, 158 per cent.; northern plateaun
region, 194 per cent.; north Pacific coast region, 112 per cent.;
middle Pacific coast, 683 per cent.; south Pacific coast over
1,000 per cent. The statement of percentages of precipita-
tion shows that the most marked deficiencies occurred in the
extreme northwest, where but 6 per cent. of the normal fell,
and that the greatest average excess occurred on the south
Pacific coast, where the precipitation was more than ten times
greater thau the average for October, and on the middle Paci-
fic coast, where it was nearly seven times greater than the
normal amount.

A summary of the precipitation in the several districts from
January 1 to October 31, 1889, inclusive, shows that in New
England the total amount for that period was 40.23, or 0.44
more than the average amount. In the middle Atlantic states
the amount, 50.25, was 12.19 in excess of the normal. In the
south Atlantic states the total amount was 48.66, giving a
deficiency of 0.49. In the Florida Peninsula, 44.40, an excess
of 2.69. In the east Gulf states, 43.09, deficiency, 7.34. West
Gulf states, 36.72, deficiency, 0.69. Rio Grande Valley, 27.37,
excess, 0.33. Ohio Valley and Tennessee, 32.57, deficiency,
7.09. Lower lakes, 24.91, deficiency, 4.58. Upper lakes,
24.78, deficiency, 4.87. Extreme northwest, 11.59, deficiency,
6.30. Upper Mississippi valley, 25.82, deficiency, 6.63. Mis-
souri Valley, 22.68, deficiency, 3.68. Northern slope, 11.68,
deficiency, 2.67. Middle slope, 22.71, excess, 1.73. Southern
slope, 21.44, deficiency, 1.11. Southern plateau, 8.94, de-
ficiency, 1.69. Middle plateau, 6.85, deficiency, 2.81. North-
ern plateau, 10.80, deficiency, 3.48. North Pacific coast, 33.72,
deficiency, 10.19. Middle Pacific coast, 19.01, excess, 3.81.
South Pacific coast, 13.18, excess, 2.06. Among the more
notable features shown by this summary are the excessive
rainfall in the middle Atlantic states, where the precipitation
was in excess of the normal for each month excepting February
and August; the deficiency in the Ohio Valley and Tennessee,
where the precipitation was less than the normal, excepting
in May, June, and September; the marked deficieucies in the
Lake region, extreme northwest, and upper Mississippi valley
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the continued and marked deficiency in the middle plateau
region, where the precipitation was below the normal for each
month, excepting October; the large deficiency on the north
Pacific coast, where the precipitation was below the normal
excepting for May, August, and October; the marked defi-
ciency in precipitation on the middle Pacific coast until Octo-
ber, when the abnormally large rainfall caused an excess of
3.81 for the period; and the rainfall of the south Pacific coast,
which had been deficient until the heavy rains of October
caused an excess for the ten months of over two inches.

The most notable feature in connection with the precipitation
of October, 1889, was the unusually heavy rainfall on the
middle and south Pacific coasts, which at stations in west-
central and northwestern California was the heaviest ever re-
corded for the month. At San Francisco the total rainfall for
the month was 7.28, an excess of 6.13; at Los Angeles, 6.96,
an excess of 6.48; and at Sacramento, 6.02, an excess of 5.20.
The reports of the Signal Service observer at San Francisco
give the following interesting data in connection with

" notable excesses and deficiencies in the rainfall of preceding
years in that section: In 1849, the October rainfall was
3.14, and the total rainfall for the season of 1849-1850 was
33.10. In October, 1850, no rain fell, and the total fall for the
season of 1850-1851 was but 7.40, a most disastrous season to
California. In October, 1861, but 0.40 fell, while the rainfall
for the season of 1861-1862 was 49.27, the greatest seasonal
rainfall in the history of the state. In October, 1876, 3.36 fell,
and the total amount for the season of 1876-1877 was 11.04,
This was the last really dry season, and thousands of cattle
and sheep died from the effects of drought in southern Cali-
fornia. At San Francisco the only years in which the October
rainfall has approached that of the current month were in
1849, when it was 3.14, and in 1876, when it was 3.36. Since
1849 there have been six years in which no rain fell in October,
and two years in which there was but a sprinlkle.

DEVIATIONS FROM AVERAGE PRECIPITATION.

The following table shows for certain stations, as reported
by voluntary observers, (1) the average precipitation for Qcto-
ber for a series of years; (2) the length of record during
which the observations have been taken and from which the
average has been computed; (3) the total precipitation for Octo-
ber, 1889; (4) the departure of the current month from the
average; (5) and the extreme monthly precipitation for Octo-
ber during the period of observation and the years of oc-
currence :

¢ LB i
= I 5 .0 § (s) Extreme monthly precip-
& b g 18 & itation for October.
eol & 17 Leg
d stati county. | 5| S |24 ZE
Btate and station. ounty. #2135 |58 &8 Greatest. Least.
g o - | foe
22, g S 5 . 7
<g. 3 |& !
= | & i = | = Am't.| Year. | Am't. , Year.
Dt il = |
' !
Arkansas. Inches Years [nches! Inches. [nchea! v Inches.
Lead Hili........ Boone....:.. 4 ! 8| 3.88 | —o0.92 18,11 1883 o.10 | 1886
California. !
Sacramento...... Sacramento .! 0.68 531 7.01 | +6:33 | 7.01; 1889 0.00 .
Coloradu. ! ; '
Fort Lyon ....... Bent........ . 052 18 | 246 +1.94 1 3.75: 1870 o0.00| *
Connecticut. i ; ‘ ; )
Midd;g;}zm ..... Middlesex...! 3.85 , 28 | 547 | +1.62 14.51 1869 | 0.89 | 1868
|
Merritt’s Island .| Brevard ..... 6.4 11| 1.33: —4-8111.94| 1886 . 1.33| 1889
corgia. : ;
Forsyth....... .o.|.Monroe......| 2.80 | 15 3-12.40.32|7.86 1 1879! o.10| 1884
Iiiinois . [ i i
Peoria ... .| Peoria . 2.65 33 2,28+ —0.37 | 5.68 | 1877 0.70 : 1860
Riley ...... .| McHenry. 2.73| 38040 =233 6.81, 1881 0.29 | 1867
Indiana. : ; |
Logansport, .| Cass......... 2.981 13| 1.00] —1.98 | 5.47 | 1881 1.00 | 1889
Veva.y.!. .......... 8witzerland .| 2. 55 ! 24 | 2.55, 000 7.67 i 1883 0.28 | 1879
owa. | i |
Cresco ..... veeens Howard ..... 2.41; 18] 013 | —2.28 [ 8.06 ' 1881] o.13| 1889
Monticello.......| Jones........ 2.89 | 34| 1.25] —r.64 | 7.21" 1881 0.43 | 1872
Logan..oeeviannes Harrison ....[ 2.61; 21| 0,46 —2.15| G.60 1881 0.46 [ 1889
Kansas. [ !
Lawrence .,...... Douglas ..... . 2.81 | 23 | 2.86 | 4o0.05 | 6.96 1 1870 0-44 | 1878
Welhington ...... Sumner...... t3.58 [ 30 [eerens ; ........ 6.32 1882 1.29 | 1886
wiana. ;
Grand Coteau....! St. Landry ..l 2.92' 6 [T | —2.72 | 3.83 1 1884 T, 1889
Maine. ] i i
Gardiner ..., ....| Kennebec ...l 4.16 ! 49 iceeerrivioscren 12.67 ' 1869 0.41 1839

Deviations from average precipttation—Continued.

S, S ! o 3 (s5) Extreme monthly precip-
TE|l g © & 5 itation for Octo)t;gr. P
S0 | & |y i e
e o DO . I
State and station County. %2 e = § : 2 ?.o
g : ¥ &S fu‘: BE! B9 Greatest. Least.
(851 £ |8 g%
i<g | 8 a : R
i = = I ) = Am't.'. Year. | Am’t. | Year.
I ,
Maryland. Inches )cars![nches Inches. :Inches Inches. |
Cumberland . ....| Allegany ....| 2.19 18 2.84 | 40.65 | 6.30 | 1871 0.00 1879
Massachusetts. . i | !
Amherst......... Hampshire.. 3.92 54 | 4.14 022 11.36 | 1 1.12 1876
Newburyport ....| Essex ....... .58 I [ 4.71 1.13 | 6.83 1 1885 0.81 1579
Somerseot ........ Bristol ...... 3.78 17 1 4.40 .62 | B.21 1877 1.17 | 1879
Michigan. : '
Kalamazoo....... Kalamazoo..: 3-05 13 . 1.41 | —1.64 | 6.57 1881 1.29 | 1886
T'hornville....... Lapeer ...... | 3.03 12 | 1.28 | —1.751 5.34, 1884 1.28 | 1889
Minnesota. | !
Minr};;npolis ..... Hennepin....: 2.01 23 | 0.06 | —1.95 | 4.92; 1868 0.06 ;| 1889
ontana. H : :
Fort Shaw . .| LewiasClarkej 0.54 | 20 1 0.00 | —0.54 ] 2.22 | 1883 ' o0.00| 1889
New Hamps :
Hmnovex"l... .| Grafton...... 3.40 ] 48| 4.60 | 41.20 | 9.24 1869 | o0.32 ] 1868
New Jerser f {
Moorestown ...... Burlington [ 326 26 | 4.03 i 40.77 | 6.83 1877 0.47 | 1879
Sou%l Ors}mge vo.. Eggex L...ee. ‘ 352 19 | 3.46 | —o0.06 | 7.19 1877 0.27 | 1879
ew York. : .
Cooperstown..... Otsego....oe- i 3.32 35| 2.17 ) —1.15 | 6.65 1857/  0.88 :ggé
Palermo ......... OSWego..vees | 3-45| 351328 —0.17 | 7.90 1862 o.30 | 1882
North Carolina | !
Lenoir IORORE Caldwell..... | 355 18 - 0.70 | —2.85 | g.50 1885 ! o0.70 | 1889
Ohio. ! i |
N. Lewisburgh ..| Champaign..' 2.37 17 1 0.80; —1.57 | 5.45: 1881 ¢ o0.45| 1887
Wauseon Fulton 2.72 17 { 0:93 | —I.79 | B.92 1881 0.93 |'74,'89
916.50 1 43.18 | 7.15 1882 o. 1887
. 19 ¢ 510 | 42.15 | 8.01 1856 o.gg 1874
Pennsylvania.
Dyberry ......... Wayne ....... 3-24 18 | 3-75  40.51 | 6.55 1877 1.23 | 1882
Grampian Hills..! Clearfield.... 2-87 19 1 3-21 10-34 4:74 1873 0.81 | 1887
Wellshorough ...| ‘Tioga........ 3.37 10 ; 5.56 2.19 | 7.50 1885 0.79 | 1882
South Carolina. ;
Stutefs’burgh ...... Sumter...... 3.08 812811 —0.27 | 8.15 1887 ) o-02 1884
ennessee. | ] .
i © Wilson...... 2.87 200 1.31 | —1.56 | 5.11 188 0.38 | 1886
; 3 3
. Gibson ......| 237 7,081 —1.56 | 4.72 1883 0.81 | 1889
.| Austin ...... 4.01 17 | 069 | —3.32 [12.44 1881 0.6 | 1889
Straﬂig}*d . Orange ....e0 1329 16 | 2.90 [ —0.39 | 6.80 1873 r.20 | 1882
rgin
Birdsnest... . Northampton: 3:26; 20| 7-50 | 44.24 | g.25 1872 T. 1884
Wytheville ...... Wythe ...... 308 24 e, 19-40| 180, o0.50! 1875
Wisconsin. : i i !
Madison ......... Dane ........ 290 20| T. {—2.90 D912 1881 T. | 1889
Washington. | ' ! } ! 1
Fort Townsend .. Jefferson.... 1.99 + 13| 2.18  <o.19 I 3.58 1875 1.00 I 1885
i i .
*¥requently,

The above table shows that at Sacramento, Cal., fifty-three
years record, the rainfall for the current month, 7.01, was the
greatest ever reported, the heaviest previous October rainfall,
3.45, being noted in 1876, and that at Merritt’s Island, Fla.,

|eleven years record; Logansport, Ind., thirteen years record;

Cresco, lowa, eighteen years record; Harrison, Iowa, twenty-
one years record; Grand Coteau, La.,six yearsrecord; Thorn-
ville, Mich., twelve years record; Minneapolis, Miun., twenty-
three years record; Fort Shaw, Mont., twenty years record ;
Lenoir, N. C., eighteen years record; Milan, Tenn., seven
years record; New Ulm, Tex., seventeen years record ; and
Madison, Wis., twenty years record; the precipitation was the
least ever reported for October. At Wauseon, Ohio, the pre-
cipitation for the current month corresponded with the least
previous October precipitation, reported for 1874.

Table of excessive precipitation, October, 1889,
T !

= . i
= ' . .

B R,":;'c'}fﬁ;l 359 | Rainfall of 1 inch,
=B Al ! or mote, in one
[ more, in 24 | hour

. < hours. .

State and station. =g
] . | e
= E | F|E|E|F
=2 < a < & a
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Arkansas.
Lead Hill toiuenreieresnrecnsnconosessenee senels
California.
American Hill...ooiiiiiiiiiarerroeenns tesenes
Boulder Creek ......c,vu0s :
CIBCO vovvvvaerecnse tennass

Colegrove ...
Crescent City..
Delta......
Emigrant
Eureka...ooieenens
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Table of excessive precipitation—Continued.

I : P

[ —a
=8 infu . X .
4 E I?l:lcinrelll, f,;f’o Rainfull of 1 inch,
B = more, in 23 or m(‘;re. in one

i =e hours, hour.
State and station. ”‘Z;;
Eg. T —
g ; Lo s - .
s g = ! E E I o&
=2 = d < E1&
|

California—Continued.
Felton.........
Georgetown .
Glen Ellen ..
Grass Valley ..
Laurel..,...c......
Los Angeles, Cal
Los Gatos (1) .
Los Gatos (2) .
Redding..........
8antn Barbara (1) ..
Santa Barbarva (2)
Santa Margarita ..
Sims ..ovievrenses
8is8on...iieaenn.
8teeles

Fort Trumbull
New London

Jupiter...c.eooieenen.. .

Pana | .50 . i X
Whito Hall.osverrerennersrecnoressraronenies [ ISP 12,67 22 feiieiienaani]eennes

Kansas. | ! [

DOTTANCE . eveeeeserersseernosrassesenecossas [ERTR. 2.50 15 [eaeses N

Missouri. :

Steelville. ieeveerreierevinroenioeneiennns
Wither's Mill coveiriiieiiiiiiieiiinieiteiiiie conanens
ShelbinA..voeersorsrrssersrossssssaessaosnenes TP :
New Jersey . :
LoCKtOWN ivveiiterriieiainteitireciannses Yoo seeveens
New York
Hess Road Station ...ovvveviveriireisecnonens
North Carolina. !
WHIMINGLON . vvveverorrvorscessrrnracesnssrase cavnsnse .

Oregon. ; H
BandoN..oueeieserecrcnsnsactsesioasrsnrrscaes !
Ellensburgh...ceuceveiiearsenieracaearanneaes !

Gardiner :

Pennsylvania.

Germantown uveeeeenrscrererecsiansasesascas
Be18holtzville cuoveieiiiriierniinnnieavenndiiinnees
SWArthIMOLO. .y seeeoransersssresienessnsescnns :

Birdsnest ...
Fort Monroe
Norfolk......
Bithfleld..coveiererncrorisiioreoieireeisnecstereasens !
Spottsville

...... WestIndxee
Hamilton {Bermuda)
Havana (Cuba)

Excessive precipitation data recetved too late to be used in general discussion
of weather for October, 1889.

California. |
ANAOrBON.  sureeessrorctsrserassranorarssssnes 12.32 2.75 22 [veeneeliannne]eneons
Mexico _
L LOGI® covanvregsrnoososssssans sasnonssanaafvsassses 310 € 2 IR
West Indies. '
Port au Prince (Hayti).o.ooeiooensastvoinsacevocorons 2.50 .2 2.50 130 2

Eicessivé precipitation f;);_,é—e—ptembe'::, i889, recetved too la-t;__f;);:j);;_l)licatz-'&;
in that month.

Georgia. ‘ ; '

QUILINAN. . vvevesirrscnssssosrsrrassssssseonsstonssosns 2.50 23 foernoeleninns]ieeens
New Jersey. ‘
TOm's RIVOY v.vivverrsecnsseossussarooceosene|iinannns 3-35 | & 75 PR N PO
North Caro i
Highlands.cvevesosseerereresoiniocisscecocaraloronnns 3:20; 1B-19 lusssusfevinse]esnren
BLAteSVIlle vuueres soverearecrssasinsnssrcenonlinrsenan 277 1 23-24 [eevnee]irennefinenes
Texas. .
3.00 10

Weathorford voeeeeesreceseressasrrersrsencaalonsscess

[ R () [ATTTN FOPRP FPPe
EXOESSIVE PRECIPITATION.

Monthly precipitation to equal, or exceed, ten inches was
reported at eighteen stations in Oalifornia and at four stations
in Oregon. The heaviest monthly rainfall reported was 28.57,
at Sims, Cal.; the monthly rainfall exceeded twenty inches at
Delta and Laurel, Cal., and was more than fifteen inches at
Boulder Creek, Felton, Redding, Sisson, and Upper Mattole,
Cal. The heaviest monthly rainfall in Oregon was 14.80, at
Ellensburgh. In October of preceding years precipitation to
equal, or exceed, ten inches has been reported most frequently

in Florida, where it was noted for sixteen years; in Texas for
eleven years; in Louisiana, New Hampshire, New York, North
Carolina, Oregon, and Washington for from five to ten years,
inclusive; andin Alabama, Arkansas, California, Connecticut,
District of Columbia, Georgia, Illinois, Indiana, Iowa, Kansas,
Kentucky, Maine, Maryland, Massachusetts, Michigan, Mis-
sissippi, Missouri, Ohio, Pennsylvania, Rhode Island, South
Carolina, Tennessee, Vermont, and Virginia for from one to
four years, inclusive. In states and territories other than
those named monthly precipitation to equal, or exceed, ten
inches bas not been raported for October of preceding years.

.| Among heavy rainfalls reported for October of preceding years
" |are 20.03 inches at Mayport, Fla., in 1880, and 29.09 ¥ at Reids-

ville, N.C., in 1885. Exclusive of the instances and years cited

.. | precipitation to equal, or exceed, fifteen inches has been

reported for six years in Texas; for four years in Florida; for

.|two years in Georgia, New York, and Virginia; and for one

year in Arkansas, Louisiana, Maine, New Hampshire, and

... | Northk Carolina.

Precipitation to equal, or exceed, 2.50 inches in twenty-four

" hours in October, 1889, was reported at the greatest number

of stations, ten, in California, from the 6th to 8th, and 20th
to 23d; at five stations in Virginia, on the 23d and 24th; at
three stations in Pennsylvania, from the 26th to 28th; at two
in Connecticut, 27th and 28th; at two in Illinois, 21st and
22d; at two in Missouri, 2lst and 22d; at one in Oregon,
8th; at one in Kansas, 15th; at one in New York, 28th; and
at one in North Carolina, 26-27th. In states and territories
other than those named precipitation to equal, or exceed,
2.50 inches in twenty-four hours was not reported for October,
1889. The heaviest daily rainfalls in the states named
were: 4.20 at Santa Barbara, Cal., 20th; 3.62 at Los An-
geles, Cal., 20th-21st; 2.61 at Fort Trumbull, Conu., 27th;
2.67 at White Hall, Ill., 22d; 2.50 at Dorrance, Kans., 15th;
3.10, at Shelbina, Mo., 21st; 2.53, at Locktown, N. J., 26-
27th; 2.50 at Hess Road Station, N. Y., 28th; 2.96 at Wil-
mington, N. C., 26-27th; 3.21 at Bandon, Oregon, 8th;
2.64 at Swarthmore, Pa., 27th; 3.05, at Smithfield, Va., 23d;
and 4.15 at Birdsnest, Va.,23d-24th. At Hamilton, Bermuda,

*13.69 inches fell on the 8th, and at Havana, Cuba, 4.59 inches
-- | were reported for the 10th.

In October of preceding years
precipitation to equal, or exceed, 2.50 inches in twenty-four
hours has been most frequently reported in Florida, where it
has been noted for fifteen years; tu Texas for thirteen years;
in Georgia and North Qarolina for twelve years; in Louisiana
and Pennsylvania for eleven years; in Alabama, Connecticut,
Illinois, Indian Territory, Kausas, Maine, Maryland, Massa-
chusetts, Mississippi, Missouri, Nebraska, New Hampshire,
New Jersey, New York, Ohio, Rhode Island, South Carolina,
and Virginia for from five to ten years, inclusive; in Arkansas,
Dakota, District of Columbia, Indiana, Iowa, Kentucky, Michi-
gan, Minnesota, Oregon, Teunessee, Utah, Vermont, Wash-
ington, Wisconsin, Delaware, and New Mexico for from one
to four years, inclusive. In states and territories other than
those named precipitation to equal, or exceed, 2.50 inches in
twenty-four hours has not been reported for October of pre-
ceding years. Among the heavier October rainfalls reported
for this period are: 10.31 at Saint Augustine, Fla., 9-10th,
1880; 13.14 at Fernandina, Fla., 206h-21st, 1882; 9.24 at Key
West, Fla., 20th-21st, 1883; 8.20 at Newport, Fla., 8th, 1876;
7.07 at Fort Robinson, Nebr., 23d, 1887; 7.77 at Galveston, Tex.,
2d, 1871; 13.08 at Brackettville, Tex., 1st-2d, 1881. Exclu-
sive of the instances and years cited precipitation to equal, or
exceed, five inches in twenty-four hours has been reported in
Florida and Texas for three years; in Georgia, Louisiana,and
North Carolina for two years; and in Maryland, Mississippi,
New York, Pennsylvania, South Carolina, Tennessee, Virginia,
and Washington for one year. The only reports of precipita-
tion to equal, or exceed, one inch an hour in October, 1889, were :
1.35 in forty minutes, at Lead Hill, Ark., 12th; 1.00 in forty
minutes, at Eureka, Cal., 7th; 1.10 in .one hour, at Jupiter,
Fla.,5th; and 1.25 in one hour, at Steelville, Mo., 31st. Among
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the heavier rainfalls reported for one hour or less in October
of preceding years are: 1.20 in six minutes, at Brownsville,
Tex., 23d, 1884; 1.80 in twenty minutes, at Fort Scott, Kans.,
2d, 1381; 1.50 in twenty-five minutes, at Abilene, Tex., 24th,
1885; 2.12 in twenty-five minutes, at Galveston, Tex., 30th,
1877; 2.30 in thirty minutes, at Des Moines, Jowa, 15th, 1830.
MAXIMUM RAINFALLS IN ONE HOUR OR LESS.

The following table is a record of the heaviest rainfalls dur-
ing October, 1839, for periods of five and ten minutes and one
hour, as reported by regular stations of the Signal Service
furnished with self'registering gauges:

Maximun fall in—

Station. I

. 5 min, ' Date. mmin.I Date. |1 hour.i Date.

I Inch. Inch. Inch. !
Bismarck, Dalt..vooeieininiiiiinnnnn. T T ...
Boston, Mass .... . 0.0§ 27 0.08 27 0.23 27
Cincinnati, Ohio . 0.10 12 0.15 12  0.20 25
Chicago, llt...... 0.05 | 30 0.05 30 0.15 30
Detroit, Mich .... 0.08 ! 12 0.12 12 0.35 12
Dodge Cit{, Kans 0.07 7 0. 11 7 0.27 | 7,13, 14
Jupiter,Fla...... 0.35 5 0.65 5 1.10
Marquette, Mich | 0.02 25 0.05 25 0.05 25
New York Cit{... o.04 | 12,21 0.07 | 12,21 0.21 | 12,13
New Orleans, La.. 0. 10 5 0.15 19 0.25 | 19
8avannah, Ga..... 0.02 26 0.04 26 0.13 | 26
San Francisco, Cal ceress, 0.12 7 0.21 7 0.63 ! 7
Baint Louis, Mod...oevveirurnennenaians fevnveeelereernestunensseadisiocinsivinnaens leeeiid
Washington City...coeveieiniirnanennns i 0.02{ 23,271 o0.05| 23,27 0.22 23

#Total for month. tRecord not complete. 3 Rain gauge not working,

The table shows that the greatest rate per minute for a five-
minute period was .07, at Jupiter, Fla.,6th. The rate per minute
for this period at the other stations given was, .024 at San
Fraucisco, Cal., 7th; .02 at Cincinnati, Ohio, 12th; .02 at
New Orleans, La., 5th; .016 at Detroit, Mich., 12th; .014 at
Dodge City, Kans., 7th; .01 at Boston, Mass., 27th; .01 at
Chicago, Ill., 30th; .008 at New York, N. Y., 12th and 21st;
.004 at Marquette, Mich., 25th; .004 at Savannah, Ga., 26th;
.004 at Washington, D. C., 23d and 27th. The greatest rate
per minute for a ten-minute period was .065, at Jupiter, Fla.,
Bth. The rate per minute for this period at San Franocisco,
Cal., was .021, on the 7th; at Cincinnati, Ohio, .015, on the
12th; at New Orleans, La., .015, on the 19th; at Detroit,
Mich., .012, on the 12th; at Dodge City, Kans., .011, on the
7th; at Boston, Mass., .008, on the 27th; at New York, N.Y.,
.007, on the 12th and 21st; at Chicago, Ill.,.005, on the 30th;
at Marquette, Mich., .005, on the 25th; at Washington, D. C.,
.005, on the 23d and 27tb; and at Savannah, Ga., .004, on the
26th. The greatest hourly rainfall registered was 1.10, at
Jupiter, Fla., on the 5th. At the other stations given the
maximum rainfall for one hour was less than one inch.

SNOW (snowfall in inches and teutbs).

Snow fell north of a line traced from extreme southern New
Jersey westward to southeastern Ohio, thence northwest to
central Michigan, thence southwest to northern Illinois, thence
northward to northwestern Michigan, thence to northern Da-
kota, thence southward to extreme southern Kansas, thence
southwest to central New Mexico, thence northward to south-
ern Wyoming, thence to south-central Utah, thence to eastern
California in about latitude north thirty-eight, and east of this
line continued northward over eastern Oregon. The snowfall
was unusually heavy for the season in central Colorado, south-
eastern Wyoming, and in Plumas Co., Cal., where it equalled
or exceeded twenty inches, and amounted to twenty-four
inches at Summit, Plumas Co., Cal., and Fort D. A. Russell,
Wyo. In New England the snowfall was heaviest in New
Hampshire, where it amounted to two inches at Berlin Mills

and Manchester; in the middle Atlantic states the greatest
fall reported was two inches at Nineveh, N. Y., and trace fell
as far south as Washington, D. C. No snow fell in the Ohio
Valley, except over the eastern half of Ohio, where trace was
reported. The heaviest fall reported in the lower lake region
wus two inches at Pendleton Centre, N. Y., and in the upper
lake region, 1.4 inches at Port Huron, Mich. No suow was
reported in the upper Mississippi valley, and the heaviest fall
in Dakota was 1.5 at Spearfish. Trace was reported in New
Mexico as far south as -Fort Stanton, and 4.2 inches fell at
Beaver, Utah.

Suowfalls of one inch, or more, were reported as follows:
California—Summit, 24; Cisco, 4.2; Colorado.—Husted, 23;
Palmer Lake, 22: Boulder Cafion and Loveland, 18.5; Dolly
Varden Mines, Elkhorn, and Fort Logan, 17; Climax, 16;
Denver, Magnolia, and Eagle Farm, 14; Colorado Springs,
13.9; Moraine, 13.5; Villa Grove,13; Georgetown, 12.5; Long-
mont and Leadville, 12; Aspen, 11.5; Cumbres, 11; Brecken-
ridge, 9.5; Denver, J. College, 8.5%; Fort Collins, 8.5; T. S.
Ranch, 8; Ranch near Como, 7.9; Agate and Caifion City, 7.5;
Byers and Pueblo, 7; Rocky Ford, 6; Burlington, Grand Lake,

siand Thon, 5; Fraser, 4.5; Apishapa and Greeley, 4; First

View, Las Animas, Fort Crawford, and Vilas, 2; Hardin, 1.5;
Rifle Falls, 1.3; Aroya, Emma, and Julesburg, 1. Idaho.—
Soda Springs,5.5. Kansas.—Tribune,8; Richfield,6; Macks-
ville and Offerle, 3; Bucklin, Bunker Hill, Dodge City, Lin-
coln, Quinter, and Winona, 2; Cawker City and Victoria, 1.
Michigan.—Port Huron, 1.4. Montana.—Helena, 1. Nebraska.—
Gering, 6. Nevada.—Yenelon and Halleck, 2.5; Golconda,
1.5; Battle Mountain, Beowawe, Tacoma, and Toavo, 1. New
Hampshire.—Berlin Mills and Manchester (1), 2; Antrim, Man-
chester (2), Walpole, and West Milan, 1. New Jersey.—Egg
Harbor City, 1. New York.—Nineveh and Pendleton Centre,
2; Alfred Centre and Number Four,1.5; South Kortright, 1.1;
Cooperstown and South Canisteo, 1. Oregon.—Beulah, 2.5;
Telocaset and Jordan Valley, 2. "Pennsylvania.—Blue Knob,
3.6; Le Roy, 1.9; Coatsville, Gettysburgh, Huntington, Johns-
town, and New Bloomfield, 1. Dakota.—Speartish, 1.5.
Utah.—Beaver, 4.2. Vermont.—Jacksonville, 1. Wyoming.—
Fort D. A. Russell, 24; Cheyenne, 12; Camp Sheridan, 3.7;
Lusk, 3; Camp Pilot Butte,2.2; Fort Washakie (1), 2.3 ; Forts
Laramie and Washakie(2), 1.5; Evanston, 1.
HAIL.

The more severe hail-storms of the month are referred to
under “Local storms.” Hail was reported during the month as
follows: 1st, Mass., N.J,, N. Y., Pa. 2d, Mich., Wis. 6th, Obio.
7th, Miss., Nev., Ohio. 8th, Miss., Nev., N. Y., Pa. 9th,
N. Y. 10th, N. Y., R. L. 11th, Iowa, Kans., Ohio. 12th,
Ark., Ill., Ind., Kans., Ohio, Pa. 13th, Colo. 14th, Conn.
15th, N. J., N. Mex., Pa., Tenn,, Tex., Va. 16th, Ohio. 18th,
Nev., Pa. 21st, Kans., Me., Mass. 224, Ark., Mo., N. C.
23d, Va. 24th, Mich., Nev. 25th, Ala., Miss., Nev., N. C.
2Gth, Ala., Cal., Miss. 27th, Ariz,, Oregon, Utah. 28th, Miss.,
N. Mex., Wash. 29th, Ark., Kans., Miss., Oregon. 30th,
Kans., Utah, Wis. 31st, Tex. :

SLEET.

" The more severe sleet storms of the month are referred to
under ¢¢ Local storms.” Sleet was reported during the month
as follows: 1st, N. Y. bth, Mich. 6th, Mich., N. Y., Ohio.
7th, Mich. N. Y., Ohio, W. Va. 8th, Pa. 13th, Colo. 14th,
Colo., Pa. 15th, Va. 21lst, Dak., Mass., Mich. 22d, Dak.,
Pa., Wis. 23d, D. C., Md., Mich., Pa., Wis, 24th, Wis.
25th, Ala. 27th and 28th, Utah. 29th, Pa. 30th, Pa., Utah.
31st, Dak., Kans., Nebr., Utah. .

WINDS.

The prevailing winds during October, 1889, are shown on | the Florida Peninsula, and the upper and lower lake regions
chart ii by arrows flying with the wind. In New England, | northeast to northwest winds prevailed; in the middle Atlan-



